Using functional MRI we compared the patterns of activation in an effortful word retrieval task (stem completion) performed both silently and aloud. The silent and overt conditions showed expected differences in activation magnitude in regions such as primary motor cortex. Some regions, such as frontal operculum and dorsolateral frontal cortex, showed similar activation magnitude across conditions. Thalamus was more active on the left in both conditions and showed a symmetric drop in activity in the silent compared with the overt condition. Putamen was also more active in the overt condition and showed a larger decrease in activity on the right than on the left in the silent compared with the overt condition. Thus it appears that silent and overt performance of this task engage the thalamus and putamen in different ways.
INTRODUCTION
Functional MRI (fMRI) is increasingly being used to study the organization of the brain structures involved in cognitive tasks. In order to study language, it is important to include speech production among the tasks used. This has proven to be a difficult problem due to the marked sensitivity of MRI scanning to movement associated with talking. To date, very few fMRI studies of overt speech production have been published (McCarthy et al., 1993; Yetkin et al., 1995; Small et al., 1996; Birn et al., 1998) . We have
